CLAIMS: 
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A reflective liquid crystal display element comprising: 
a pair of substrates! 

a polymer-dispersed liquid crystal layer, in which liquid crystal 
drop^B are dispersed in a polymer, the polymer-dispersed liquid crystal layer 
being\trranged between the pair of substrates; and 

reflective layer formed on one substrate of the pair of substrates; 
xerein display is carried out by applying an electric field across the 
polymer-dispersed liquid crystal layer to change a light-scattering state of 
the polymerr-dispersed liquid crystal layer; and 

wherein a scattering gain of the polymer-dispersed liquid crystal 
layer is set in Accordance with a thickness of the polymer-dispersed liquid 
crystal layer. 

2. The reflective liquid crystal display element according to Claim 1, 
wherein the scattering gain is the scattering gain for transmitted light when 
the polymer-dispersed\liquid crystal-layer is formed in a transmissive panel. 



3. The reflective liqi&d cryst&l dispKy element according to Claim 1, 
wherein the thickness d of\he polymer-dispersed liquid crystal layer is at 
least Sixm and at most 8|im. 



The reflective liquid crystal display element according to Claim 1, 
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wherein a particle diameter of the liquid crystal drops in the 
polymfir-j^spersed liquid crystal layer is set in accordance with the 
thickness of the polymer-^lispersed liquid crystal layer. 



5 5. A reflective liquid crystal display element comprising- 
a pair of substrates 
a polymer-dispersed liquid crystal layer, in which liquid crystal 
drops are dispersed in a polymer, the polymer-dispersed liquid crystal layer 
being arranged between the pair of substrates; and 
10 a reflective layer formed on one substrate of the pair of substrates; 

wherein display is carrier out by applying an electric field across the 
polymer-dispersed liquid crystal Idver to change a light-scattering state of 
the polymer-dispersed liquid crystalyayer; and 

wherein a scattering gain ofVhe polymer-dispersed liquid crystal 
15 layer is set in accordance with a level of refractive index anisotropy of the 
liquid crystal included in the polymer-dispersed liquid crystal layer. 



20 



6. The reflective liquid crystal displaA element according to Claim 5 
wherein the particle diameter of the liquid crystal drops in the 
polymer-dispersed liquid crystal layer is set in\accordance with the level of 
refractive index anisotropy of the liquid crystal. 



A reflective liquid crystal display element comprising: 
a pair of substrates; 
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a polymer-dispersed liquid crystal layer, in which liquid crystal 
drops are dispersed in a polymer, the polymer-dispersed liquid crystal layer 
being arranged between the pair of substrates; and 

a reflective layer formed on one substrate of the pair of substrates; 
5 wherein display is carried out by applying an electric field across the 

polymer-dispersed liquid crystal layer to change a light-scattering state of 
the polymer-dispersed liquid crystal layer; and 

wherein the scattering gainW the polymer-dispersed liquid crystal 
layer is set in accordance with a thickness of the polymer-dispersed liquid 
10 crystal layer and a level of refractive Wdex anisotropy of the liquid crystal 
included in the polymer-<iispersed liquid crystal layer. 

8. A reflective liquid crystal display element comprising- 

a pair of substrates; \ 
15 a polymer-dispersed liquid crystal\ layer, in which liquid crystal 

drops are dispersed in a polymer, the polymer-dispersed liquid crystal layer 
being arranged between the pair of substrates and 

a reflective layer formed on one substrate of the pair of substrates; 

wherein display is carried out by applying an electric field across the 
20 polymer-dispersed liquid crystal layer to change a light-scattering state of 
the polymer-dispersed liquid crystal layer; and \ 

satisfying the relation 50exp(-0.4d) < SG s 360exp(-O.47d), wherein 
d is a thickness of the polymer-dispersed liquid crystal layer and SG is a 
scattering gain of the polymer-dispersed liquid crystal layer. 
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, The reflective Uol crystal display element according to Claim 8, 

• „ atteringgaA the scattering gain for transmitted lighten 
wherein the scattering gam ™ v 

^ v „irf Xrvstal layer is formed in a transmissive panel, 
the polymer-dispersed liquid crystal layer 

10 Th e reflective U,uid clal display element according to Cain, 8, 
.herein the thicks a of the \lymer-dispersed U q uid crysta. layer is at 
least 3nm and at most 8|un. 

• ,• a „ v «tA display element according to Claim 8, 
U The reflective liquid crystal display « 

• f ^» lLuid crystal layer is at least 10 and at 
wherein the scattering gain of the liquid crystal 

most 200. 

u The reflective liouid crystal disllay element according to Claim U, 
herein the scaring gain of the .iUcrysta. layer is at least 10 and at 
most ,00 within a usage temperature r\nge of the h,uid crystal d^play 

device. 



n 13 X A reflective liquid crystal display elem^n t comprising: 



20 



a pair of substrates; 



w 



hich liquid crystal 



polymer-dispersed liquid crystal layer, m 
drops are dispersed in a polymer, the polymer-dispersed liquid crystal layer 
being arranged between the pair of substrates! and 



teflective layer formed on one 



substrate of the pair of substrates! 
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wherein^display is carried out by applying an electric field across the 
polymer-dispensed liquid crystal layer to change a light-scattering state of 
the polymer-dispersed liquid crystal layer? and 

satisfying the relation 50exp(-1.6An-d) < SG < 360exp(-1.88And), 
whereia dC^im) is a thickness of the polymer-dispersed liquid crystal layer 
and pG is a scattering gain of the polymer-dispersed liquid crystal layer. 

14. The reflective\iquid crystal display element according to Claim 13, 
wherein the scattering gain is the scattering gain for transmitted light when 
the polymer-dispersed liquid crystal layer is formed in a transmissive panel. 

15. The reflective liquid Crystal display element according to Claim 13, 
wherein the thickness d of the Npolymer-dispersed liquid crystal layer is at 
least 3|im and at most 8|xm. 

16. The reflective liquid crystal display element according to Claim 13, 
wherein the scattering gain of the liquid crystal layer is at least 10 and at 
most 200. 



17. The reflective liquid crystal display\element according to Claim 16, 
wherein the scattering gain of the liquid crystal layer is at least 10 and at 
most 200 within a usage temperature range \>f the liquid crystal display 
device. 
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18. A reflective liquid crystal display element comprising: 
a pair of substrates! 

a polymer-dispersed liquid crystal layer, in which liquid crystal 
drops are dispersed ik a polymer, the polymer-dispersed liquid crystal layer 
being arranged between the pair of substrates; 

a reflective layen formed on one substrate of the pair of substrates; 

wherein display is carried out by applying an electric field across the 
polymer-dispersed liquid crystal layer to change a light-scattering state of 
the polymer-dispersed Liquid crystal layer; and 

wherein the product of a birefringence of the liquid crystal and a 
thickness of the polymer-disflersed liquid crystal layer is at least 0.6nm and 
at most 2.21am. 



19. The reflective liquid cryfetal display element according to Claim 18, 
15 wherein a particle diameter of tl\e liquid crystal drops is at least 0.7|am and 

at most 2|xm. 

20. The reflective liquid crystal\display element according to Claim 18, 
wherein the birefringence of the liqu\d crystal is at least 0.15|am and at most 

20 0.27jam. 

21. The reflective liquid crystal display element according to Claim 18, 
wherein the thickness of the polymer-dispersed liquid crystal layer is at 
least 3|am and at most 8 jam. 
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22 . .^vela^U^^e^—ins: 

- Bk0f8Ub8 T d uauid ^ ^ 

5 drops are dispersed in a ^ e 

, . etween th\ pair of substrates; 
arran 6 edbet«ee A ^ ^ 

„ fcsplay - -> ^ ^ li6 „ teriB6 state of 

10 the polymer-dispersed UquidcAatallayer. ubstrattsar e 

'"izr~- - — - 

fcm ed substantially as semaphores « 

substrates; and \ ^ Spherical 

where , directory ,oM* j V y u , Mmly in p „aU el to tbe 

1B liquid crystal drops are arranged ^ 

substrates. 

20 costal drops at the border of one of the paV othero[ 
th eU,uid crystal inside the H,uid crystal drops at theb 

the pair of substrates are substantially para^' 

2 , The active li,uid crystal display e,U — to Claim., 
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versed liquid crystal layer is at 



„hereia the thicks, of the polymer 
least 3vm and at mW^m. 

2 , .re^tiveuldorysuldisplayele^tco^isin, 

.pairorsuostrU ^ ^ ^ cry8tal 

drops are dispersed m a P<W™ 

*vA n«ir of substrates; 

-■^rz% 

herein display » camedWby ^ 
_, v m rrvstal layer to change a light-scattering 
polymer-dispersed kquid crystal lay 

the polymer-dispersed U,uid crystaWer; Uqlli4 

jf ^ is a thickness of polymer-wF 
wh erein, .hen dCnm) » J> ^ , the 

^;^«.*«•■^V■ d '■ ,ta,,d ' , ■ ,, 



15 



20 
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regionA 

26 T \ reflective Uouid costal dispiav eie.ent accords * Ciai-n - 

■ . fo . A > dG > dB. wherein dR is a layer thicks of the red p-1 
satisfying dK > au u^, 
. region, dG 1 .ay« thickness of the green P*e, reg.cn, - .« 
thickness of th\blue pixel region. 

27 Th e ***** -stai dispiay element a— * Cain, 25, 

' ^^GlB.wherein.Risapsrticledian.eterofthec.ystaldrops 

- - •- the 



satisfying 
10 in the red pixel regio 



rG is a particle diameter of the crystal drops in 

particle diameter of the crystal drops in the 



green pixel region, andNrB is a 
blue pixel region. 

28 The reflective liouiLystal display element according to Claim 25, 

u i filter i\ formed on the reflective layer, and the 
16 wherein the color filter is\ torme 

po lym er-dispersed U,uid crysUyer * •>"- » *« «"» filtet 

29 The reflective H,uid c A dispiav element according to Claim 8 

wherein, when viewed fron,V predetermined viewing direction, there 
20 „ a finance pea, in the i—l - voitage characteristics as the hou.d 

u a from the scakering state to the transmitting state, 
crystal layer is changed from the scalar & 

i. * _ n vnlLee at the luminance peak in the 
wherein a range between a voltage at 

„A voltaee at which the luminance 
voltage - luminance characteristics and k voltage 
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becomes approximately zeroVs taken as a 



driving voltage range. 



30 .He^veU^ok:^— t according to Cmim 13 
, „ a — pea. » the - voUage — — " * ^ 

^ herein a range between a \uage - * — — * 
volte ge - iuminance characteristics a\d a voitage at which — 
10 becomes appro*— zero is taUen asV driving voUage ran**. 

tl The reflective h,uid crysta! dispi e!ement accords » dai-n 29, 
where in said viewing direction is set to a dUon that is diSerent from an 

„• v, H„ht is emitted frontwards from the liquid 
amission direction, in which light is emitted 

„ crysta. iaver when the Unuid crvstai layer is i\the —in* state. 

32 The reflective liquid crysta! dispiay elelent accords to Cairn 30, 
wherei n said viewing direction is set to a directl that is diSerent - an 
Mission direction in which light is emitted Awards from the liquid 
20 crystairayerwhentheUo.uidcrysta.rayerisintheUsmittin.state. 



„ l A CI 33\ A scattering display element comprising: 

f " X a scattering/transmission means switching between a scattering 

8tat A n W hich incident Ught U scattered, and a transmitting state, in which 
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incident light is transmitted; 

a reflection meafns for reflecting light that is incident from a display 
aide of the scattering/transmission means and scattered on a rear side, as 
well as light that is transmitted by the scattering/transmission means; and 
an anisotropic scattering means, which, when the 
scattering/transmission means is in the transmitting state, scatters and 
emits light, tha/t is incident on the scattering display element, into a range of 
directions witii anisotropy. 



P' 



10 
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34. Thj£ scattering display element according to Claim 33, wherein the 
anisotropic scattering means scatters and emits light, that is incident on the 
scattering display element, into a range of directions that is broader in a 
horizontal direction of a display screen than in a vertical direction of the 
display screen. 



35. The sc 
reflection mea 




srylg display element according to Claim 33, wherein the 
part of the anisotropic scattering means. 



The scattering display element according to Claim 35, wherein the 



20 anisotropic scattering means is made by forming protrusions whose 
curvature in a horizontal direction of the display screen is larger than the 
curvature in a vertical direction of the display screen on a surface of the 
reflection means. 
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1 M display element according to Claim S3, wherein the 



atrisotcopy. 



• „/™hnse curvature in a horizontal uir« 
protrusions whose curvu disD lay screen are 

L ger Z^curvature, a ^*~~*^ * 

for Jon a surface of the anisotropic transmission means. 

• disolay eleVt wording to Claim 38, wherein the 
39> The scattering display eierae 

~ Q «a i«* a lens sheet film, 
anisotropic transmission means is 1^ 

„ fA riaim 33, wherein the 
^ 40 The>atterin 6 display eiement accords to Claun 

^ /scattering mean, is an anisotropic diffraction means. 

15 anisotropic scattering n« 

pterin, display element comp^ 



a 

state\in 



, • fforp,! and a transmitting state, m 
which incident light is scattered, and 



20 



me ans and scattered on a rear side, as 
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scattering/transmission means is in the transmitting state, emits light, that 
is incident on the scattering display element, into a direction such that the 
incidence angle is different from the emission angle. 

4$. The scattering display element according to Claim 41, wherein the 
emWs^Lafigle modification means is configured such that the emission 
angle is larger than the incidence angle. 



o <> 4"Q43. Thfe scattering display element according to Claim 42, wherein the 
10 reflection means is part of the emission angle modification means. 
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44. The scattering dfeplay element according to Claim 43, wherein the 
emission angle modification means is made by providing the reflection 
means with regions, in which a normal on a reflection surface is tilted 
downward with respect to the\display screen against a normal on a display 
surface. 



45. The scattering display element according to Claim 44, wherein a 
cross-section of the reflection means in vertical direction of the display 
20 screen is provided with a shape having sawtooth-shaped portions. 



46. The scattering display element According to Claim 45, wherein an 
inclination angle, with respect to the display surface, of an inclined surface 
in the cross-sectional shape having sawtooch— shaped portions is at least 5° 
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and at most 30°. 

47 Thiamin* display *— —din, to Cairn 46, wherein an 
^nation aL with ^cttothedispiaysu^ of an incWsu^ce in 

..os^having sawtooth-shaped portions is at least r and at n,ost 
15°. 



48. 



The scatter display element accordin* to Claim 45. provided with 
a polity of the cros^ ctional shapes havin B sawtooth^haped portions 
10 wherein a pitch hetw ^ cross-sectional shapes is set to at least ^ and 
at most lOOnm. 
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The scattering dis P la\element according to Claim 45, provided with 
a plurality of the cross^ectio\al shapes having sawtooth-shaped portions, 

3 _sectional shapes are set to a plurality of 



15 wherein pitches between the cro> 
varying sizes. 



j- i Q i 0 «At according to Claim 49, wherein the 
50. The scattering display element according 

pitches of varying sizes are arranged aVrandom. 
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51. The scattering display element aco 



rding to Claim 45, provided with 
a plurality of the cross-sectional shapes ha\ing sawtooth-shaped portions, 

-sectional Shapes are set to at least 5nm 



wherein pitches between the cross 
and at most lOOum, and the difference 



betweeV the largest pitch and the 
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smallest pitches set to be not larger than Mm». 

52 The S cA^W e,ementaCCOtdinBt ° 01aim43 ' 

herein, A cross-aection of the reflection m eans in a ver^ 

. action * the oisp\ scree, a norma, on a reflection snrfcce ^ 

"In the lion means ia P— with a « - 
p— whose croseina, shape prot^s in a ho— 
10 of the display screen are fornW. 

5 , The scatter display Lent according to Claim 52, wherein the 
protrusions are arranged at rando\positions. 

A elsion an g le modification means includes a — 

fo Aefracting and transmitting incident light. 



55 The scattering display \ment according to Claim 54, wherein the 

;0V ided with a region that is thicker at a 
han at a lower position of the display 



20 refraction/transmission means is 



higher position of the display screen 
screen. 



56. 



, u mM f Xcording to Claim 65, wherein a 
The scattering display element according 
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cross-section of the refraction/transmission means in vertical direction of the 
display screen is provided wjth a shape of a plurality of half convex lenses or 
prisms. 



p 



><>M 



As 



57. The scattering display element according to Claim 41, wherein the 
emission angle modification means is configured such that light that is 
incident on the scattering display element is emitted substantially in a 
direction pack toward the direction of incidence. 



10 58. The scattering display element according to Claim 57, wherein the 
emission angle modification means is configured by providing the reflection 
means with re troreflec tor shape. 

59. The scattering display element according to Claim 43, 
15 wherein the reflection means, which is part of the emission angle 

modification means, is a reflective film substrate; and 

wherein the scattering/transmission means is disposed between the 

reflective film substrate and an array substrate on which transparent pixel 

electrodes are formed and which i^ provided at a predetermined interval to 
20 the reflective film substrate. 



60. The scattering display element according to Claim 59, wherein a 
cross-section of the reflection means m vertical direction of the display 
screen is provided with a shape having sawtooth— shaped portions. 
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61 The scatUringXdisplay 1— » to Claim 60, wherein the 

^nation an B .e. with W * » ^ ° f » ^ ^ ^ 



the cross-sectional shape>having 
5 at most 30°. 



sawtooth-shaped portions is at least 5° and 



10 



15 



62 The ottering displ element according to Claim 59, wherein a 
c „, or filter is provided on ei«\er the reflective film substrate or the array 
substrate. 

A scattering display element comprising: 

a scattering/transmission means for switching between a scattering 
state\ in which incident light is scattered, and a transmitting state, in which 

incident light is transmitted; 

for reflecting light that is incident from a display 
and scattered on a rear side, as 



a\refl ection means 



side of the\scattering/transmission means 

well as ugh\hat is transmitted by the scattering/transmission means; and 

a meant, for confining within the scattering display element at least a 
portion of the Ught that is incident on the scattering display element when 
20 the scattering/transmission means is in the transmitting state. 



64. A scattering display element comprising: 

a scattering/transmission Ins for switching between a scattering 
state, in which incident Ught is scatte\d, and a transmitting state, in which 
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the reflection meank 

\ ,. „ fn riaim 64, wherein the 

6 , The ^ — a :::i:: ^ 

reflect and transmits light or rene 
reflection means retiecw * 

l0 and is part of the attenukon means. 

\ • e diiay element according to Claim 65, wherein an 
66 The scattering dismay 

• reLtion means is not higher than 90/o. 

optical reflectivity of the reflection 

\ j • ± n niaim 65, wherein the 

j- io«V1ement according to Uiaim ou, 
1B 67. The scattering display ^element 

reflection means includes chromW- 

attenuation means includes a p ^ 
20 predetermined polarization. 

polarization means is arrant \ 
horizontal direction of the display screen. 
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Ai iom«nt according to Claim 68, wherein the 
70 The scattering display element according 

• j • 1^ hetween the scattering/transmisaion means 
polarization means is disposed between tn 

and the reflection means. 

n T he scattering \en-eat according to Claim 64, wherein 

Ration means is a dispersL «- - - - ™ — 9 ^ 

« V, disolav surface side of the 
transmissivity, disposed on > display 

scattering/transmission means. 



10 
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A method <br — cturingXa disp.ay element comprise . 
jetton means lor — incident wherein • - - « «" 
lC tion means comprises the steps of 

fcrming a resin .ayer induding micro-particle, on a substrate; and 
Arming a reflective layer on the resin layer. 



^ 73 Amethod ft, manuring a dispiay element comprising a 
' .flectionleans for renting incident light, wherein a step o £ fcrming said 

reflection mkns comprises the steps of 

formiL resin layer of a predetermined pattern on a substrate; 
Wing\nd softening the resin layer, such that its surface is 
provided with a pWetermined curvature; and 

forming a iWiv» layer on the resin layer. 
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layer with a predetermined shape by 



o rfi^lav element comprising a 
A method for manufacturing a display 

. for reflecting incident light, wherein a step of forming said 
flection means for retiecune 

reaction means comprises the steps of- 

forming a resin layer on a substrate; 

providing a surface of the resin 

press-foBmi n 6 ; and 

foling a reflective layer on the resin layer. 

A • „ « rliaolav element comprising a 
75 A method for manufecWng a display 

. \ f ii„ht wherein a step of forming said 
mflpctine incident light, wnereiu a. v 
10 reflection means for reflecting uu. v« 

reflection means comprises the stepsW 

forming a resin layer on a subkrate; 

forming a protective Aim of a\edetermined pattern on the resin 

thatisoWique --cttothenorm.0^— ^ 

forming a reflective layer on the resi^layer 
protective film. 



15 
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76 A method br n— ri n 6 ' " con^ • 

Action means br — — ^ -V ° ~ ° f " 

reflection means comprises the steps of 

foming.firstresin.ayeronaportionofasubWate, 

« a second resin ,a y er on a portion of aWon indudn* at 
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least a portionW the first resin layer, so as to form a cross-section having a 
non— symmetric shape; and 

forming a reflective layer on a region including the non-symmetric 
shape. \ 
5 \ 

77. The method for manufacturing a display element according to Claim 

76, wherein the second resin layer is formed after forming the first resin 
layer with a shape having oblique portions. 

10 78. The method for manufacturing a display element according to Claim 

77, wherein the second resin layer is formed with a shape having oblique 
portions. \ 

79. The method for manufacturing a display element according to Claim 
15 77, wherein the first resin layer is provided with a shape having oblique 

portions by annealing. \ 

80. The method for manufacturing a aisplay element according to Claim 

78, wherein the second resin layer is provided with a shape having oblique 
20 portions by annealing. \ 

81. The method for manufacturing a display element according to Claim 
77, wherein the non-symmetric shape includes at least a sawtooth-shaped 
portion. \ 
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^ ^ :a a m ii -.w^ n2J» t! 41 «<C *1i ^IkO . JL 



10 



82 The meL for ^ a display — - according *> Claim 

78 , — J—-* — at ieast a — -° haped 

portion, \ 

S3 The method fLanumcturing a display element according to Claim 

79 , wherein the non-sUtric shape include, at least a sawlooth-shaped 

portion. \ 

84 The .nethod for Aufacturing a display eiement according to Claim 
80 . herein the no„-symmLc shape includes at least a sawtooth-shaped 

portion. \ 

86 . The method for manuring a display element according to Claim 
16 herein the arst resin .aland the second resin layer are m ade of 

photosensitive resin; and \ 

.herein the siaps of forming \ first resin layer and the second res.n 
lay er on a portion of the substrate incite forming a resin layer on an enfcre 
20 euhstra., followed oy exposing the resiayer through a first lighting 
mMk and a second UghM,.oc k ing masU hVving predetermined patterns, and 
developing, so as to form a shape with nonWnmetric cross-section. 

86 . The method for manufacturing a disp\y element according to Claim 
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85 wherein\n exposure portion of the tot Ught-blocking mask is shifted 
with respectl an exposure portion of the second Unlocking mask, so 
that said expoYog form, a second resin layer on a portion of a region 
including at leastV portion of the Erst resin layer. 

87 The method! manufacturing a display element according to Claim 
85 wherein the photosensitive resin is a positive photosensitive resin, and 
light-blocking portionsV the second Hgh^locking mask are larger than 
Ught-blocking portions ofW first light-blocking mask. 

88 The method for manLturing a display element according to Claim 
87 wherein a width of Ugh Aocking portions of the second light-blocking 
m ask is larger than a widthV the Unlocking portions of the first 
light-blocking mask. \ 

89 The method for manufacturing a display element according to Claim 
85 wherein the photosensitive resin ika negative photosensitive resin, and 
Unblocking portions of the second Unblocking mask are smaUer than 
Ughfr-blocking portions of the first light-blocking mask. 

90 The method for manufacturing a dispV element according to Claim 
89 wherein a width of Ught-blocking portionlof the second Unblocking 
m ask is smaUer than a width of the light-blocking portions of the first 
light-blocking mask. \ 
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\ ■ .lisolay element according to Claim 

* ^ " Tlu^ins ma* is permed by gating 

5 U ght from a direction of* n° r 

\ • n dis 0 lav element according to Claim 

86 , ^ at least one o V J ^ ^ ^ by 

and the ensure W th * 
10 ^adiatin.U.htfromadirecUoWanorma 

V a display element compiling a 
93 . A method for «-*T 
section means for reflecUng.nc.dUl.ght, 

reflectionmeanscomprUesthestepsU 

A mmetricctMS section by partially 
f „rming a shape havmg a £ ^ ^ ^ ^ ^ a 

forming a second resin layer ^j^' V tins at Iea8t a portion o»he 
portion of the tot resin layer and then etn. 

forming a reflective layer on a reg.o m 

shape. 



IB 



20 



94. 



The method for manufacturing a display 



element according to Claim 
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93 wherein the staV— g the resin ,a y er - 

9 , The method fc - * ^ ieMt a 8awtooth ^ ap ed 

5 93, wherein the non-symmetric snap 

portion. 

wherein the reflective layer is 

\ Uouid crystal display device performing display 
97 . A scattering-moW Uquid crys ^ & 

u«uid Wstal layer between a scattering 
by switching a liquid orysui 

transmitting state, \ k in the 

^nltaee characteristics that exniDif * 

~tr.x 1 

luminance level as tne i 4 r „ ^determined viewing 

. * Vv,an viewing from a predetermine 
st ate to the transmitting state, ^en viewing 

direction;.^ ltt A„ iss et.oarangebetweenavoltageat 
wherein a driving voltage raWje 
, • anc e pea, in the luminanc\- voltage characters and a voltage 
the luminance peas in w \ 

at which the luminance level is substaW- 
by switching a liquid crystal lay v 



IB 



20 



156 



ttansmittiaytate. noroa lly-white mods, in which the 

- — ' tete ^.voltage leaped, and 

the display is bW ^ ^ which> as to applied 

6 havins ^ - ^ ^ increMe9 _ _ an 

voltage i* increase^*- . ^ ffir0 , 

^envie^^aydete^ned^ ^.^u 

• mo deWid c^disp.a, device P.— g dUplay 
9 , A seating-ode fa ^ ^ aai . 

by witching a liquid crystal layer 
16 remitting state, \ _„ lacU mo de, in which the 

liquid crystal layer is •» ^ *ar* 

- * ^ 18 "* ^Characteristics in which, a, fl. applied 

havin8ltt TlC A a tire3hold to 

voltage is increased from Y d M th e applied voltage increases 

finance leve! is eubstanUally *ero, W ^ ^ ^ ^ 

^yond the threshold ^^^TT . predete r.nined viewing 
peak, and then decreases, when 

direction? \ 
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^eshold voltageVt which the — level » the — - vol ag 

peaks. \ 

10O The u,uid J- W *~ 10 ° laim 98 ' W T: e 

there is a plurality of peLs of the luminance level in the luminance - voltage 
L^theh^voltalcfthevolta.aatthoaepeaheauaavolta.at 
which the luminance level ^substantially aero. 

101 The Uou, crystal V ^ aM ° rdin6 M Claim 
chara cteristics, and wherein L driving voltage range .a - *> ang 
^ aero and the lowest voltaiof the voltages at those peaks. 

102 Th e U,«id crystal dieplayLce according to Claim 97. wherein the 

' Hon is set to a direction that is different from an em.ss.on 

viewine direction is sei w * ^ r 

„• * .i.ht is emitted *» the ^ ^ 

20 direction in which light is emiweu >i 

when the liquid crystal layer is in theVansmitting state. 

103 The liquid crystal display devicLcording to Claim 98. wherein the 
viewing direction is set to a direction \at is different from an em.ssion 
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\ „ UB ht is emitted frontward from the U,»id crystal layer 
direction in which light is emww 
whe n the .MdUta, layer is in the transmitting state. 

104 The hJU- *~ — 10 C ' aim "' WhMein t 

T LA set to a direction that is ***** *» an emission 

5 " it is emitted — from the U q uid crystal iayer 
direction in which Item « e 

wh entheliouid^ 

V , AWav device according to Claim 98, which is 
105. The liquid crystal display device 

10 driven by bias driving. 

JT^Z* crystal device - «~ * ^ ^ 

driven bjMria£-d«ving. 

• , t .l dis\lay device according to Claim 105, wherein the 
16 107 The liquid crystal dismay aev 

bias voltage for the bias driv4 can be adjusted. 

\ f!lalm 106, wherein the 

108 The liquidcrystaldiepaaevice according to Claun 

bi as voltage for the bias driving can be adjusted. 
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, ♦ , disnlayVvice according to Claim 97, further 
109 . The liouid crystal display 

voltage in accordance with a chang ge range . 

characteristics such that the driving vol\age ,s in said driving 
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— VnT^T 

voltage i" -T*" " , t „ is in said driving voltage range. 

, ^acteristicssYat^drivingvdUge-nsa 

\ te l display device according «o Claim 99, further 
u , Th6 ^ Yl^— means *r - driving 

voltage in accordance u in said driving voltage range. 

10 chM acUris to s«oKt h Uedrivi n gvo 1 Uge ISI «sa I d 

\ ,■ ,a, device according to data H>9. farther 

„nding to a peak * ^ ^ io KCOrdance 

„ driving voltage adjustment means ad, 

wit h a result of this detection.\ 

, a-A, device according to data 110, tether 
n , Th , U,uid crystal M ^ ^ 

arising » detects - ans\f ^ ^ ^ ^ 

20 corresponding to a peak va ue ^ ^ 
driving voltage adjustment means adjusts t 

vrith a result of this detection. 

, , ,sv devilaccording to Claim Ul, farther 
1M . The liquid crystal display devce^ 
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comprising k detection means for detecting a voltage substantially 
corresponding to a peak value in the luminance level, and wherein the 
driving voltage adjustment means adjusts the driving voltage in accordance 
with a result of this detection, 

5 \ 

115. The liquid cwstal display device according to Claim 109, further 
comprising a detectionWieans for detecting a temperature at which the liquid 
crystal display device is used, and wherein the driving voltage adjustment 
means adjusts the driving voltage in accordance with a result of this 

10 detection. \ 

116. The liquid crystal display device according to Claim 110, further 
comprising a detection means W detecting a temperature at which the liquid 
crystal display device is used, and wherein the driving voltage adjustment 

15 means adjusts the driving voltage in accordance with a result of this 
detection. \ 

117. The liquid crystal display device according to Claim 111, further 
comprising a detection means for detecting a temperature at which the liquid 

20 crystal display device is used, and wherein the driving voltage adjustment 
means adjusts the driving voltage in ^accordance with a result of this 
detection. \ 

118. The liquid crystal display device according to Claim 97, wherein a 
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Uquid crystal laW. 

U9 The liquid ^ device according to Claim 38. — a 
5 119. The liq * ^ ^ ^ ^ rf ^ ^ 

reflector for reflecting light that 

, \m* it to the front side is provided on a rear sine 
crystal layer and emit^ng it to tne iro 

Uquid crystal layer. 

■a ...Visolay device according to Claim 99, wherein a 
10 120. The liquid crystal Way dev 

cryat allayerandemHtin g it ^ e front side is prov.ded on a rear 
Uquid crystal layer. 

121 The U,uid crystal displace accords » Claim 9, *— 
L source on a relideoUhe liquid crystal layer, where. 

layer and emitted to a front side. 

. M The li,uio crysta! disp.ay JU«*. to Claim 9B, further 
122- The \ d tol laye r, wherein 

prising a light source on a rear s.de < 
obli ,ue light from the light source is transmuted through 
layer and emitted to a front side. 
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123. The liquid crystal display device according to Claim 99, further 
comprising a light source on a rear side of the liquid crystal layer, wherein 
oblique light frorA the light source is transmitted through the liquid crystal 
layer and emitted tb a front side. 

5 \ 

124. The liquid crystal display device according to Claim 97, wherein 
display is performed byy active matrix driving, 

125. The liquid crystal display device according to Claim 98, wherein 
10 display is performed by active matrix driving. 

126. The liquid crystal display device according to Claim 99, wherein 
display is performed by active matrix driving. 

15 127. The liquid crystal displfifiv device according to Claim 97, wherein 
display is performed by simple matrix driving. 

128. The liquid crystal display dfevice according to Claim 98, wherein 
display is performed by simple matrixYriving. 

20 \ 

129. The liquid crystal display devicA according to Claim 99, wherein 
display is performed by simple matrix driving. 

130. A method for driving a scattering-modfe liquid crystal display device, 
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in which X - * ^ 8 ^ Cry8tel ~~ 8 

scattering su\e and a transmitting state, 

w bereiA the display device is driven by bias drivng. 

. 131 Th eA-^ theUqUidC " Staldi8P,ayde " aCror t S l 
active element array\ 

13 , T he raethod - «*- — 1 « d6ViCe aCC ° rdinS 10 

• ^AifiQ driving is inversion driving. 
10 Claim 130, wherein the hias driving 

« Th e method for drL tbe li,uid crystal display device according to 
Ciai-n 180. wherein the biasUiving is floating gate driving. 
u 1U T he m e t hod fo rdrivl h eU qU idcr y3 ta l disp.a y deviceaccording to 
Ciaim X30. wherein the bias drkg is capacitive coupiing driving. 
„ ^.etbodrordriving A,uid crystai dispia, device according - 
in, X30. wherein said predeXed voltage general by sa.d .as 
20 driving means is variable. \ 

m A scaturing-node U,uid crysAsplay device perfornring display 
r swiping a U.id crystal layer bXn a scattering state and a 
transmitting state, \ 
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V voltage chanties in which, as the li,uid 

applied voltage is 0V>nen vie 

s \ f„ Claim 136, wherein the 

, Al disolay device according to Claim i 

137 . Theliquidcrystaldisplay „> a voltage at which a 

A, set to a range between * 

driving voltage range chaiacteri8 tics is higher than the 

luminance at an applied vcU lumina nce level to about 

, ,wLa*ed from said higner mm 
10 level has monotonously deceased tt 



zero. 



9to l dispV d-ce according to CiaUn a 

— ~— 7" T on the u3ag e temperature or the 
„ of OV. which changes depend \ within a usage 

crys tal display device, is conrW 



temperature range. 



\ a . t „ rlsim 136, wherein a 

20 mminancelevelthatish-gherthanthe. ^ ^ 

- OV, which changes depe^ he N _ 

ctys tal display device, » configured * I 



temperature. 
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V j- riaim 136, wherein a 

\ , display device according to Claim i 

M , The nU ^ ^ shift temperawre in a crystal 

5 \ onrding to Claim 136, wherein a 

\ i. i Jionlav device according w 

liquid phase - isotropic u 

v, Vi display device according to Claim 97, wherein a 

temperature range. \ 

, Anto device according to Claim 97. wherein a 

the liquid crystal display devKe\is config 
room temperature. \ 

t , ^playVice acoording to Claim 97, wherein a 

Uq uid Phase - isotrop. pha. P * ^ ^ ^ ^ ^ 

Umit of the usage temperature range of he u* 
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\ , device according «. Claim 97, herein a 

r.r^^--: 

liquid pnase \ „ c 

u6 The Uqmd crystal 

whet ein is * -V- ° f *• 



10 



15 



—* — — — — 

scattering gam of the 1 \ 
a.isotropyoftheUo.uid crystal mat^ai 

tlto play del according to Claim 97, wherein the 
148 . The U,uid crystal toplay ^ ^ ^ ^ ^ M0 . 

scattering gain of *e U^dcrystallay^ 

\ a ; nl ,toClaim97,*h«« nthe 

. scatteringgainoftheli^c^ V mo3t2oo 
Ul uid crystal display do-a .sat least ^ 
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